Acidity of secondary hydroxyls in ATP and adenosine analogues and the question of a 2',3'-hydrogen bond in ribonucleosides.
As sugar-modified nucleosides, nucleotides, and oligonucleotides are much used in pharmacology and enzymatic studies, knowledge on the relative pKa values of the secondary hydroxyls can be of great help in design and interpretations. To obtain this, we have determined the acidity constants for ATP, dATP, 2'-F-dATP, 2'-NH2-ATP, and 2'-O-methyl ATP in aqueous solution. The influence of the relative acidities seem to be mainly from inductive effects since a good correlation between pKa values and group electronegativity is found. There is no clear energetic contribution from a much suggested H-bond between the 2'-OH and 3'-oxyanion in adenosine. To clarify if this kind of H-bond would make a more-prominent energetic contribution in less-polar solvents, we also determined the acidity of secondary hydroxyls in adenosine, 2'-O-methyladenosine, and 3'-O-methyladenosine in water, methanol, and DMSO. The relative differences in pKa values were, however, quite similar in all solvents, suggesting that no major energetic contribution is made by an intramolecular H-bond in adenosine.